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(54) A disk for a disk brake 

(57) A brake disk (1 0) which permits unusually quiet 
braking, having a braking band (18) comprising, in at 
least one braking surface (20, 30) of the braking band 
(18), at least one recess or groove (22, 26, 28, 50, 52, 


54, 68, 70, 72, 74, 76) which extends along a circle (24, 
32) concentric with the axis of symmetry (s) of the disk 
(10). 
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^ Description 


[0001 ] The subject of the present Invention Is a disk 
for a disk brake. 

[0002] A disk-brake disk of known type comprises, 
basically, a support bell for connection, for example, to 
the wheel hub of a vehicle. The braking band is fixed to 
the bell by means of a connecting projection and coop- 
erates with callipers to perform the braking action on the 
vehicle. 

[0003] As is known, these disks are subject to vibra- 
tions which translate into annoying whistling. 
[0004] The object of the present invention is to pro- 
pose a disk for a disk brake of the type specified above, 
which has structural and functional characteristics such 
as to overcome t ^problems rela- 
■ tion tb'the'prior artA : * ? .. ' .j* 

[C005J This object is achieved by a disk of the type 
specified, which is characterized in that at least one 
braking surface of the braking band has at least one 
recess or groove which extends along a circle concen- 
tric with the axis of symmetry of the disk. 
[0006] For a better understanding of the invention, a 
non-limiting embodiment thereof is described below and 
illustrated in the appended drawings, in which: 

Figure 1 is an axonometric view of a solid disk, 

Figure 2 is a cross-section of the disk of Figure 1 , 

Figure 3 is an axonometric view of a self-ventilated 
disk, 


Figure 4 is a side view of a detail of the disk of Fig- 


.. means, of a connecting projection ,16. 
[0008] At least one braking surface 20 of the brak- 
ing band 18 advantageously has at least one recess 22 
extending along a circle, indicated by a chain line 24. 

s The circle 24 is arranged concentrically relative to the 
axis of symmetry (s) of the disk 1 0. 
[0009] With further advantage, the recess 22 is 
annular, that is, it extends around a closed circle. 
[0010] The braking surface of the band is inter- 

io rupted by virtue of the presence of the recess 22. 

[0011] Two channels or grooves 26 and 28 (Figure 
2) may advantageously be provided in the braking band 
1 8 of the cfisk 1 0. The channels 26, 28 are formed in the 
inner and outer braking surfaces 20 and 30 of the disk 

is 10. The channels extend along circles 24 and 32 con- 
centric with the axis of symmetry (s) of the dislc The.cir : 
: ^ctes **24; and^3? are pr&6refofy r &s&se4 'the same ' 
distance b4 fron t the axis (s). 

[0012] With further advantage, the circle 24, 32 
20 along which the recess 22 or the channels 26, 28 
extend interrupts the braking surface 20, 30 in a position 
disposed from 1/4 to 475 of the band 1 8 width 1 00 and, 
preferably, at 3/5 or 1/2 of the band 1 8 width 1 00. 
[0013] The provision of the channels 26, 28 inter- 
25 rupts the surfaces 20, 30 of the disk 10 which partici- 
pate to the greatest extent in emitting sound waves 35. 
In particular, by virtue of the provision of the recess 22 
or of the channels 26, 28 disposed along circles 24, 32 
concentric with the axis of the disk 1 0, the braking band 
30 18 is constituted by two rings 36 and 38 connected to 
one another by means of a bridge 40. 
[0014] The recess provided in the braking surface 
constitutes a localized region of structural flexibility of 
the band 18 which permits unusually quiet braking. In 


ure 3 


Figure 5 shows a detail of a cross-section of a self- 
ventilated disk, 

Figure 6 shows a second embodiment of a solid 
brake disk, in section, 

Figure 7 is a side view of a detail of a braking band 
of a self-ventilated disk of a third embodiment, 

Figures 8 and 9 show, in cross-section, a detail of a 
self-ventilated disk according to a fourth and a fifth 
- embodiment, and 

Figure 10 is a side view of a self-ventilated disk in a 
further embodiment of the invention. 

[0007] With reference to Figure 1 , a disk-brake disk 
is generally indicated 1 0. The disk extends around an 
axis of symmetry, indicated (s). In the centre of the disk 
1 0 there is a bell 1 2. The bell can be coupled, for exam- 
ple, to a hub of a vehicle, by means of a bearing surface 
13. A braking band 18 is supported by the bell 12 by 


by a braking action is reduced. 

[0015] In other words, the recess modifies the 

dynamic flexibility of the disk locally and the disk conse- 

40 quently adopts vibration modes with different frequen- 
cies in comparison with a disk of the same geometrical 
shape and mass but without the recess. The vibration 
modes are advantageously outside the frequency range 
usually excited during braking. Since the frequencies 

45 excited to the greatest extent during braking are within 
limited frequency ranges or intervals, by virtue of the 
provision of at least one recess in the braking surfaces 
of the disk, extending along a circle concentric with the 
axis of the disk, the frequencies of the principal vibration 

so modes of the disk are outside the frequency ranges 
excited, rendering the disk unusually quiet 
[0016] As can be seen from Figures 3 and 4, the 
disk 1 0 is advantageously self-ventilated. In this embod- 
iment, the braking band 18 of the disk 10 comprises an 

55 outer plate 42 and an inner plate 44 disposed facing one 
another so as to form a space 46 for the outflow of air. 
The inner plate 44 is fixed to the outer plate 42 by spac- 
ers, for example, fins 48 shaped so as to define ventila- 
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tion ducts^ . . 

[0017] Advantageously, at least one of the plates 
42, 44 of the braking band 18 has a recess 50 which 
extends along a circle concentric with the axis of sym- 
metry (s) of the disk 1 0. 5 
[0018] An advantageous embodiment of the inven- 
tion can be seen in Figure 5. The braking band 18 of a 
self-ventilated disk 10 has, in its surfaces 20, 30, lateral 
recesses 52, 54 of a depth equal to the thickness of the 
plates 42, 44. The recesses 52, 54 communicate with 10 
the ventilation ducts of the space 46, forming routes for 
the outflow of air laterally relative to the disk 10. The 
recesses 52, 54 divide the plates 42, 44 into two con- 
centric rings, indicated 56 and 58 and 60, 62, respec- 
tively. 15 
[001 9] The braking band 1 8 is axJyantegeoj^ty rein- 
^■fomed by the prbvi&on o^^^ spacers, for exam- 

ple, email pillars 46 or pins, between the plates 42, 44. * 
The pillars 48 interconnect the rings 56, 58, 60, 62 in the 
region of the space 46 and, by means of lateral exten- 20 
sions 64 which partially penetrate the recesses 52, 54, 
also in the region of the walls of the recesses 52, 54. 
[0020] The operation of the disk 10 is described 
below with reference to Figures 2 and 5. 
[0021] During braking, a vibration is induced in the 25 
disk 10 because of the action of the pads on the sur- 
faces 20, 30 of the braking band 18. 
[0022] This vibration of the disk 10 takes place in 
accordance with the disk's own modes of vibration 
which are modified, in comparison with a continuous x 
band, by the presence of the recesses 22, 26 and 28 
disposed along circles 24, 32. The band 18 is in fact 
broken up by the recesses into concentric rings 36, 38, 
56, 58 and 60, 62. 


commonly known as pins. - , . - 

[0028] Figure 8 shows a self -ventilated disk 1 0 hav- 
ing channels 68, 70 extending in the thickness of the 
plates 42, 44. The channels 68, 70 interrupt the braking 
band 18 forming, on each plate 42, 44, concentric rings 
56, 58 and 60, 62 which vibrate during an excitation 
induced by the pads, emitting sound waves of low ampli- 
tude. 

[0029] As can be seen from Figure 9, a self-venti- 
lated brake disk 10 has, in its plates 42, 44, recesses 
72, 74 which extend along a circle concentric with the 
axis of symmetry (s). The recesses 72, 74 have a cross- 
section which diverges from the inner side to the outer 
side of the braking band 18. With further advantage, the 
cross-section of the recesses 72, 74 has a shaped pro- 
file. This particular shape of. the cross-section of the . . 
recess favours a lateral outflow of air from the; disk 1 6 r ss :: s * **•>- 
well as reducing the amplitude of the sound waves emit- * 
ted by the disk 10. 

[0030] Rgure 10 shows a further embodiment of 
the invention. A plurality of slots 76 advantageously ■& 
extend along a circle concentric with the axis of symme- 
try (s) of the disk 1 0. The slots 76 are spaced apart uni- 
formly so as not to unbalance the disk 10 during its 
rotation. This embodiment is particularly advantageous 
if the disk 10 has to be used for particularly heavy brak- 
ing of a vehicle such as, for example, prolonged braking 
and braking from high speeds. 

Claims 


1. A disk (10) for a disk brake, comprising a braking 
band (1 8), characterized in that at least one braking 
surface (20, 30) of the braking band (18) has at 
[0023] In particular, the action of the pads will, ,35 least one recess (22, 26, 28, 50, 52, 54, 68, ,70, 72, ■ 
above *a!!/drive Vibrations i in certain frequency ranges 74, ?S) whefr extends along a* circle (24; 32) ccr-; 

centric with the axis of symmetry (s) of the disk 
(10). 


vibrations in certain frequency ranges 
which are not significant vibration modes of the cfislc 
These vibration modes of the disk 1 0, which are excited 
little or not at all, will emit sound waves 35 of low ampli- 
tude. 40 
[0024] Clearly, variations and/or additions may be 
applied to the embodiments described above. 
[0025] In the case of a solid disk 10, only one 
recess 22 may be provided disposed, for example, on 
the outer side 30 of the braking band 18 (Rgure 6). As 45 
well as dividing the braking band 1 8 into two concentric 
rings 36, 38 in order to reduce the amplitude of the 
noise emitted by the disk;" this -embodiment also pre- 
vents the braking band from being deformed exces- 
sively towards the inner side 20 of the disk 10 in the so 
event of large increases in temperature. 
[0026] Naturally it will be necessary to provide for 
the use of pads which are unloaded in the region of the 
recess on both braking surfaces, even in the absence of 
a recess, so as to level out the wear of the pads. ss 
[0027] Figure 7 shows a self-ventilated disk 1 0 hav- 
ing a circular recess 54. The disk 10 has its inner plate 
44 fixed to its outer plate by means of small pillars 66, 


2. A disk (10) according to Claim 1, in which the 
recess (22, 26, 28, 50, 52, 54, 68, 70, 72, 74) is 
annular. 

3. A disk (10) according to Claim 1 or Claim 2, in 
which the braking band (1 8) is serf-ventilated and at 
least one plate (42, 44) of the braking band (1 8) has 
the recess (50, 52, 54, 68, 70, 72, 74, 76). 

4. A disk (1 0) according to Claim 3, further comprising 
a ventilation duct of the braking band (1 8), the ven- 
tilation duct being delimited by spacers, and in 
which the recess (52, 54, 72, 74) has a depth equal 
to the thickness of the plate (42, 44). 

5. A disk (10) according to Claim 3 or Claim 4, in 
which the recess (50, 52, 54, 68, 70, 72, 74, 76) is 
provided in all of the plates (42, 44). 
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. 6. A . disk (1 0) according . to. Claim . 1 , in which the t . : k , . 4 . . ^ ..... 

recess (72, 74) has a cross-section which diverges 
from the inner side of the braking band (18) to its 
outer side. 

5. 

7. A disk (10) according to Claim 1, in which the 
recess (22, 26, 28, 50, 52, 54, 68, 70, 72, 74, 76) 
interrupts the braking band (18) in a position varia- 
ble from 1/4 to 4/5 of the braking band (18) width 
(100). 10 

8. A disk (10) according to Claim 7, in which the 
recess (22, 26, 28, 50, 52, 54, 68, 70, 72, 74, 76) is 
provided at 3/5 of the braking band (1 8) width (1 00). 

15 

9. A disk (10) according to Claim 7, in which the _ ^. _ 

\ri~'*?>- v.- : -f-"„ 're?«f^^?6; ; 2.8?5^ "'-.-^7 : ^*^y '* 

provided at 1/2 of the braking band (1 8) width (1 00). 

10. A disk (10) according to any one of the preceding 20 
claims, in which the recess (76) is a slot 

1 1 . A disk (1 0) according to Claim 1 , in which the brak- 
ing band (18) has a plurality of slots (76) which 
extend along a circle symmetrically with respect to 25 
the axis (s) of the disk (1 0). 

12. A disk (10) according to Claim 10, in which the 
braking band (18) has three slots (76) spaced uni- 
formly around the circle. so 
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